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DESCRIPTION 

RIDING TYPE VEHICLE 

Technical Field 
[0001] 

The present invention relates to a riding type vehicle 
(for example, motorcycle) . The invention particularly 
relates to a riding type vehicle- including an automatic 
transmission capable of executing a shift change by a clutch 
actuator and a shift actuator. 

Background Art 
[0002] 

When a gear speed change is carried out in a motorcycle, 
generally, the gear speed change is carried out by making a 
clutch OFF by operating a clutch lever by the hand and switching 
gears by a foot operation to execute the shift change, 
successively, making the clutch ON by operating the clutch 
lever by the hand. Although in recent years, there has been 
proposed a technology of executing an automatic speed change 
operation not by a manual operation but by a servo motor, in 
comparison with the manual operation, a number of problems are 
posed . 

' [0003] 
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That is, when the gear speed change is carried out, a 
state of the motorcycle (particularly, a state of the clutch) 
and a timing of the shift change are closely related to each 
other, and it is an actual situation that the automatic speed 
change operation is extremely difficult to be controlled. 
Specifically, when the clutch is expanded by temperatures (for 
example, thermal expansion of about 100 fim) or the clutch is 
worn (for example, wear of about 100 ^im) , a timing of the clutch 
is shifted, as a result, the smooth shift change operation 
cannot be carried out. 

[0004] 

When a person (rider) carries out the gear speed change 
operation, even when the clutch is brought into a different 
temperature state (that is, summer or winter, day or night) , 
or even when the clutch is brought into a new product state 
or a worn state, the rider instantly determines the states by 
experience or knowledge and the shift change is executed 
smoothly by a flexible and precise operation of the hand and 
the foot. On the other hand, when the gear speed change 
operation is smoothly executed by means of the motor or the 
like, all of the timings of the shift change need to be 
controlled by an operating apparatus in accordance with the 
state of the motor cycle, and it is difficult to firmly and 
smoothly execute the clutch operation and the shift operation. 

[0005] 
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Further, in order to simplify the shift operation of the 
motorcycle, there is disclosed a constitution in which a servo 
motor is driven based on an output signal of a switch 
cooperatively moved with ON/OFF operation of a clutch and a 
shift change operation is automatically carried out by the 
servo motor. . 

Patent Reference 1: JP-A-68-152 938 

Patent Reference. 2: JP-A-4-266619 

Disclosure of the Invention 
Problems that the Invention is to Solve 
[0006] 

However, in fact, a reduction to practice of a motorcycle 
capable of automatically executing a shift change by using a 
clutch actuator and a shift actuator has been awaited and 
desired. The inventors of the application have challenged a 
development and a reduction to practice of an automatic 
transmission for smoothly executing a shift change operation 
under such a situation. Specifically, the inventors have 
challenged to promote a controllability of a clutch and shorten 
a gear speed change time period by using both of a clutch 
actuator and a shift actuator. 

[0007] 

The invention has been carried out in view of such a point, 
and it is a principal object thereof to provide a riding type 
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vehicle (for example, a motorcycle) including an automatic 
transmission capable of realizing to promote a controllability 
of a clutch and shorten a gear speed change time period. 

Means for Solving the Problems 
[0008] 

According to the invention, there is a provided a riding 
type vehicle characterized in a riding type vehicle including 
an automatic transmission capable of executing a shift change 
by a clutch actuator and a shift actuator, wherein a clutch 
a clutch operation of which is controlled by the clutch actuator 
is a multiplate clutch, the multiplate clutch is provided with 
urging means for enlarging a partial clutch engagement region 
of the clutch, and in the shift change, both of the clutch 
actuator and the shift actuator are controlled to operate 
overlappingly . 

[0009] 

In a preferable embodiment, the urging means for 
enlarging the partial clutch engagement region is a coil 
spring . 

[0010] 

In a preferable embodiment, the urging means enlarges 
the partial clutch engagement region by reducing a rigidity 
of the multiplate clutch. 

[0011] 
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In a prererable embodiment, the clutch actuator is 
connected with a control apparatus, the control apparatus is 
characterized in controlling the clutch from a first state of 
starting to transmit a drive force on a side of an engine by 
transmitting an operating force to the clutch by way of an 
operating force transmitting mechanism to a second state of 
starting to rotate the clutch in synchronism with the side of 
the engine by making a stroke by a predetermined amount by the 
clutch actuator, and the urging means is characterized in being 
provided to the multiplate clutch to construct a constitution 
in which when a temperature of the clutch is changed, a first 
range between a stroke position on a low temperature side and 
a stroke position on a high temperature side in the first state 
and a second range between a stroke position on. a low 
temperature side and a stroke position on a high temperature 
side in the second state are separated from each other. 

[0012] 

In a preferable embodiment, the clutch actuator is 
connected with a control apparatus, the control apparatus is 
characterized in controlling the clutch from a first state of 
starting to transmit a drive force on a side of an engine to 
a second state of starting to rotate the clutch in synchronism 
with a side of the engine by transmitting an operating force 
to the clutch by way of an operating force transmitting 
mechanism by making a stroke by a predetermined amount by the 
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clutch actuator, and urging means is characterized in being 

provided to the multiplate clutch to construct a constitution 

in which when the clutch is worn, a first range between a stroke 

position on a side before wearing the clutch and a stroke 

) 

position on a side after wearing the clutch in the first state 
and a second range between a stroke position on a side before 
wearing the clutch and a stroke position on a side after wearing 
the clutch in the second state are separated from each other. 
[0013] 

In a preferable embodiment, in the overlapping operation, 
a shift change operation of the shift actuator is executed in 
a partial clutch engagement region produced by controlling the 
clutch actuator. 
[0014] 

It is preferable that a timing of starting the partial 
clutch engagement region and the shift change operation of the 
shift actuator are controlled to be synchronized. 

[0015] 

In a preferable embodiment, the multiplate comprises 
respective clutch disks arranged on a same axis center, made 
to be able to be able to rotate relative to each other around 
the axis center, made to be able- to be brought into contact 
with each other and separated from each other in an axial 
direction of the axis center and cooperatively connected to 
a drive side and a driven side, a stopper for hampering the 
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two clutch disks brought into contact with each other from 
moving in one direction of the axial direction to a 
predetermined position or further, a clutch spring for 
exerting an urge force to the two clutch disks in the one 
direction to bring to the two clutch disks movements of which 
are hampered by the stopper into contact with each other, and 
urging force releasing means for enabling to release the urge 
force of the clutch spring exerted to the two clutch disks by 
inputting an operating force from outside, wherein the clutch 
actuator is an actuator for exerting the operating force to 
the urging force releasing means, and the urging means for 
enlarging the partial clutch engagement region is a 
transmitting torque restricting spring for urging the two 
clutch disks in other direction of the axial direction to be 
brought into contact with each other. 
[0016] 

In preferable embodiment, the clutch actuator is an 
actuator for controlling the clutch from a first state of 
starting to transmit a drive force on a side of an engine to 
a second state of starting to rotate the clutch in synchronism 
with the side of the engine by transmitting an operating force 
to the clutch by way of an operating force transmitting 
mechanism by making a stroke of a predetermined amount, and 
the clutch actuator and the operating force transmitting 
mechanism are characterized in being arranged at outside of 
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the engine. 

[0017] 

In a preferable embodiment, the actuator is an electric 

motor . 

[0018] 

In a preferable embodiment, the clutch actuator is 
arranged at inside of the engine of the riding type vehicle. 
[0019] 

In a preferable embodiment, the operating force 
transmitting mechanism is provided with a first connecting 
portion provided on a side of the clutch actuator and a second 
connecting portion provided on a side of the clutch movably 
in separating and approaching directions, provided with first 
urging means for urging the two first and second connecting 
portions in the separating direction, and when the clutch is 
disconnected, the clutch is constituted to be disconnected by 
making the two first and second connecting portions approach 
each other against an urge force of the first urging means by 
driving the clutch actuator. 

[0020] 

According to other aspect of the invention, there is 
provided a riding type vehicle which is a riding type vehicle 
including an automatic transmission capable of executing a 
shift change by a clutch actuator and a shift actuator, wherein 
the clutch actuator is connected with a control apparatus, the 
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control apparatus is characterized in controlling the clutch 
from a first state of starting to transmit a drive force on 
a side of an engine to a second state of starting to rotate 
the clutch in synchronism with the side of the engine by 
transmitting an operating force to the clutch by way of an 
operating force transmitting mechanism by making a stroke by 
a predetermined amount by the clutch actuator, and the urging 
means is provided with the clutch to construct a constitution 
in which when a temperature of the clutch is changed, a first 
range between a stroke position on a low temperature side and 
a stroke position on a high temperature side in the first state 
and a second range between a stroke position on a low 
temperature side and a stroke position on a high temperature 
side in the second state are separated from each other. 
[0021] 

According to still other aspect of the invention, there 
is provided a riding type vehicle which is a riding type vehicle 
including an automatic transmission capable of executing a 
shift change by a clutch actuator and a shift actuator, wherein 
the clutch actuator is connected with a control apparatus, the 
control apparatus is characterized in controlling the clutch 
from a first state of starting to transmit a drive force on 
a side of an engine to a second state of starting to rotate 
the clutch in synchronism with the side of the engine by 
transmitting an operating, force to the clutch by way of an 



9 



operating force transmitting mechanism by making a stroke by 
a predetermined amount by the clutch actuator, and the urging 
means is characterized in being provided to the multiplate 
clutch to construct a constitution in which when the clutch 
is worn, a first range between a stroke position on a side before 
wearing the clutch and a stroke position on a side after wearing 
the clutch in the first state and a second range between a stroke 
position on a side before wearing the clutch and a stroke 
position on a side after wearing the clutch in the second state 
are separated from each other. 
[0022] 

In a preferable embodiment, the riding type vehicle is 
an automatic two wheel vehicle (for example, onroad or off road 
type or the like) and the clutch actuator and the shift actuator 
are characterized in being controlled by an electronic control 
portion . 

[0023] 

In a preferable embodiment, the automatic transmission 
is characterized in executing the shift change by an 
instruction of a driver, or an instruction by an electronic 
control apparatus electrically connected to the clutch 
actuator the shift actuator. 

[0024] 

In a preferable embodiment, the electronic control 
apparatus is electrically connected with a sensor for 
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detecting a situation of the riding type vehicle, 
characterized in that the instruction by the electronic 
control apparatus is carried out in accordance with a situation 
of the riding type vehicle. 
[0025] 

A clutch control apparatus for a riding type vehicle 
according to an embodiment of the invention is a clutch control 
apparatus for a riding type vehicle for controlling a clutch 
from a first state of starting to transmit a drive force on 
a side of an engine to a second state of starting to rotate 
the clutch in synchronism with the side of the engine by 
transmitting an operating force to the clutch by way of an 
operating force transmitting mechanism by making a stroke by 
a predetermined amount by a clutch actuator, characterized in 
that by the operating force transmitting mechanism, when a 
temperature of the clutch is changed, a first range between 
a stroke position on a low temperature side and a stroke 
position on a high temperature side in the first state and a 
second range between a stroke position on a low temperature 
side and a stroke position on a high temperature side in the 
second state are constituted to be separated from each other. 

[0026] 

A clutch control apparatus for a riding type vehicle 
according to an embodiment of the invention is a clutch control 
apparatus for a riding type vehicle for controlling a clutch 
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from a first state of starting to transmit a drive force on 
a side of an engine to a second state of starting to rotate 
the clutch in synchronism with the side of the engine by 
transmitting an operating force to the clutch by way of an 
operating force transmitting mechanism by making a stroke by 
a predetermined amount by a clutch actuator, characterized in 
that by the operating force transmitting mechanism, a first 
range between a stroke position on a side before wearing the 
clutch and a stroke position on a side after wearing the clutch 
in the first state and a second range between a stroke position 
on a side before wearing the clutch and a stroke position on 
a side after wearing the clutch in the second state are 
constituted to be separated from each other. 
[0027] 

In the embodiment, the clutch actuator and the operating 
force transmitting mechanism are characterized in being 
arranged at outside of the engine. 

[0028] 

In an embodiment, the operating force transmitting 
mechanism is provided with a first connecting portion provided 
on a side of the clutch actuator, and a second connecting 
portion provided on a side of the clutch movably in separating 
and approaching directions, provided with first urging means 
for urging the two first and second connecting portions in the 
separating directions, characterized in that when the clutch 
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is disconnected, the clutch is constituted to be disconnected 

« 

by making the first and the second connecting portions approach 
each other against an urge force of the first urging means by 
driving the clutch actuator. 
[0029] 

In an embodiment, the operating force transmitting 
mechanism is characterized in that when the clutch is 
disconnected, the clutch is disconnected by bringing the two 
first and second connecting portions proximate to each other 
to be brought into. contact with each other against the urge 
force of the first urging means by driving the clutch actuator. 

[0030] 

In an embodiment, the operating force transmitting 
mechanism is characterized in providing second urging means 
for urging the first connecting portion in a direction of 
approaching the side of the second connecting portion in a state 
of disconnecting the clutch. 

[0031] 

In an embodiment, the first connected portion and the 
second connecting portion are characterized in being connected 
slidably in directions of separating from each other. 

[0032] 

In an embodiment, the first urging means is characterized 
in being a coil spring. 
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Advantage of the Invention 
[0033] 

According to the riding type vehicle of the invention, 
the speed can automatically be changed by the automatic 
transmission capable of executing the shift change by the 
clutch actuator and the shift actuator, the multiplate clutch 
is provided with the urging means for enlarging the partial 
clutch engagement region of the clutch, further, in the shift 
change, both of the clutch actuator and the shift actuator can 
be controlled to operate overlappingly and therefore, it can 
be realized to promote a controlabiltiy of the clutch and 
shorten a gear change speed time period. As a result, firm 
and smooth clutch operation and shift operation can be achieved 
while including the automatic transmission. 

Best Mode for Carrying Out the Invention 
[0034] 

The inventors of the application have thought that in 
order to automatically execute a shift change by using a clutch 
actuator and a shift actuator in a motorcycle, it cannot 
substantially be realized to execute a clutch operation and 
a shift operation as delicately as by a person in conformity 
with a state of the motorcycle (particularly, a state of a 
clutch) , and conceived to enlarge a region of partially clutch 
engagement by reducing a rigidity of the clutch so as to easily 
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execute a control by the actuators. However, it is common 
knowledge that enlargement of the partial clutch engagement 
region amounts to prolong the gear speed change time period 
in such a state as it is and therefore, the smooth shift change 
operation cannot be achieved in the state as it is. 
[0035] 

Under such a situation, the inventors of the application 
have paid attention to operation time periods of a clutch 
disconnecting and connecting operation by a manual clutch and 
a clutch disconnecting and connecting operation by an actuator. 
In the case of the clutch disconnecting* and connecting 
operation by the manual clutch, a clutch lever stroke operation' 
is needed in the clutch disconnecting operation and therefore, 
even when a skilled rider carries out the operation as fast 
as possible, a time period to some degree (for example, 0.2 
second or more) is taken. On the other hand, in the case of 
the clutch disconnecting and connecting operation by the 
actuator, the operation can be finished substantially 
instantly (for example, 0.1 second or less) . Then, even when 
the partial clutch engagement region is assumedly enlarged, 
there is a possibility that a total time period of the shift 
change operation by the shift change by the actuator can be 
made to be shorter than a total time period by the manual shift 
change, further, this can be achieved by a development of the 
inventors of the application to reach the invention. 
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[0036] 

An embodiment according to the invention will be 
explained in reference to the drawings as follows. In the 
following drawings, in order to simplify the explanation, 
constituent elements having substantially the same functions 
are designated by the same reference notations. Further, the 
invention is. not limited to the following embodiments. 
(Embodiment 1) 

[0037] 

Fig. 1 shows a constitution of a riding type vehicle 100 
according to Embodiment 1 of the invention. The riding type 
vehicle 100 of the embodiment is a riding type vehicle including 
an automatic transmission capable of executing a shift change 
by a clutch actuator and a shift actuator, and the riding type 
vehicle 100 shown in Fig. 1 is a motorcycle of an onroad type. 
Further, the riding type vehicle 100 of the embodiment may be 
a motorcycle of an off road type. 

[0038] 

The motorcycle 100 of the example shown in Fig . 1 includes 
a front wheel 11 and a rear wheel 12, further, a fuel tank 14 
is provided rearward from a handle 13 for steering the front 
wheel 11. A seat 15 is arranged rearward from the fuel tank 
14, and a rider 110 rides on the seat 15. An engine 16 is 
provided on lower sides of the fuel tank 14 and the seat 15, 
and the engine 16 is supported by a vehicle body frame. 
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[0039] 

Further explaining, a front fork 19 is steerably 
supported by a front end portion of the motorcycle 100, and 
the rear wheel 11 supported by a lower end portion of the front 
fork 19. The handle 13 is supported at an upper end portion 
of the front fork 19. Further, the rear wheel 12 for driving 
is supported at a rear end portion of the motorcycle 100. The 
vehicle body is supported on a running road face by the front 
wheel 11, the rear wheel 12. 

[0040] 

In Fig. 2, constituent elements of the motorcycle 100 
according to the embodiment are shown by a block diagram. 
[0041] 

The motorcycle 100 of the embodiment is provided with 
a clutch actuator 24 and a shift actuator 32, and operation 
of a clutch 20 can be controlled by a clutch actuator 22. The 
clutch 20 according to the embodiment is a multiplate clutch, 
and the multiplate clutch is provided with urging means (not 
illustrated) for enlarging a partial clutch engagement region 
of the clutch. The urging means for enlarging the partial 
clutch engagement region reduces a rigidity of the clutch 20, 
and the partial clutch engagement region of the clutch 20 is 
enlarged by providing the urging means. Details thereof will 
be described later. Urging means is a spring (coil spring, 
bellville spring or the like) and may be an elastic member of 
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rubber or the like. 
[0042] 

The clutch actuator 22 and the shift actuator 32 are 
electrically connected to an electronic control portion 50, 
and the electronic control portion 50 is also electrically 
connected with an operating portion 52 attached to a portion 
of the handle 13. The operating portion 52 includes an UP 
switch 52a for executing shift up and a DOWN switch 52b for 
executing shift down. According to the embodiment, in a shift 
change, both of the clutch actuator 24 and the shift actuator 
32 are controlled by the electronic control portion 50 to be 
operated overlappingly . A method of controlling the 
overlapping operation will be described later. 

[0043] 

The engine (internal combustion engine) 16 of the 
motorcycle 100 is cooperatively connected with the multiplate 
clutch 20 by way of a power transmitting shaft 17. The 
multiplate clutch 20 is cooperatively connected with a 
transmission 30. The transmission 10 is attached with power 
transmitting means 18 of a chain wrapping type or the like for 
cooperatively connecting the rear wheel 4 . 

[0044] 

The transmission 30 is constituted by a housing 34 
constituting an outer shell thereof, an input side member 35 
and an output side member 36 provided at inside of the housing 
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34, and a speed change clutch 37 for operating to connect and 
disconnect the output side member 36 to and from the input side 
member 35. The input side member 35 is connected to the 
multiplate clutch 20 and the output side member 36 is connected 
to the power transmitting means 18. The speed change clutch 
37 is connected with the actuator 32 of a hydraulic type for 
operating the speed change clutch 37 and the transmission 30 
is made to be able to be shifted to a desired speed change state 
by operation of disconnecting and connecting the speed change 
clutch 37 by the actuator 32. 
[0045] 

The handle 13 is provided with the operating portion 52 
operated when the transmission 30 is made to execute a speed 
change operation as described above. Further, there is 
provided a electronic apparatus control (electronic 
controlling means) 50 for bringing about a desired speed change 
state by making the transmission 30 execute an automatic speed 
change operation by operating the operating portion 52, and 
respective actuators 22, 32 and the operating portion 52 are 
respectively connected electrically to the control apparatus 
50. 

[0046] 

Fig. 3 shows a constitution of the control apparatus 
(ECU; electronic control unit, or engine control unit) 50 
according to the embodiment . 
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[0047] 

The control apparatus 50 of the embodiment is constituted 
to be able to control the engine 16. The control apparatus 
(ECU) 50 is electrically connected with the UP switch 52a for 
executing shift up, and the DOWN switch 52b for executing shift 
down along with the clutch actuator 22, the shift actuator 32 
described above. In addition thereto, the control apparatus 
50 is electrically connected with an engine rotational number 
sensor 111, a vehicle speed sensor 112, a clutch actuator 
position sensor (potentiometer sensor) 113, a shift actuator 
position sensor 114/ a gear position sensor 115, and detected 
values and operating signals therefrom are inputted to the 
control apparatus 50. 

[0048] 

Further, the control apparatus 50 is connected also to 
a gear position display portion 119, an engine ignition portion 
120, a fuel injection apparatus 121 along with the clutch 
actuator 22 and the shift actuator 32 and is constituted to 
control to drive these by signals from the respective sensors 
111.... Here, signals from the UP switch 116 and- the DOWN 
switch 117, signals from the clutch actuator position sensor 
113, the shift actuator position sensor 114 and the like are 
inputted to the control apparatus 50, and the clutch actuator 
22 and the shift actuator 32 are controlled to be driven by 
a control signal from the control apparatus 50. 
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[0049] 

Next, a partial clutch engagement region (or, partial 
clutch engagement range) in a clutch operation will be 
explained in reference to Fig. 4 through Fig. 6. 

[0050] 

Although when a rigidity of a clutch drive system is 
infinite, the partial clutch engagement region is not present, 
actually, the partial clutch engagement region is present. As 
causes of bringing about the partial clutch engagement, there 
is an elastic deformation (strain, torsion, elongation) of the 
clutch drive system, for example, strain of a clutch friction 
plate, strain of a pressure plate, contraction of a push rod, 
torsion of a push lever, elongation of a clutch wire or a hose 
and the. like can be pointed out. 

[0051] 

Fig. 4 is a graph showing a disconnecting and connecting 
operation of a clutch in a case of a manual clutch, the ordinate 
designates a lever load, the abscissa designates a length of 
a clutch lever stroke . As shown by Fig . 4 , in the case of manual 
clutch operation, the clutch is disconnected and connected as 
follows . 

[0052] 

First, even when the clutch lever stroke is increased 
(notation a) , since there is a play section at first, the lever 
load remains unchanged at the section (notation s) . 
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Successively, the clutch is brought into a partial clutch 
engagement range, with an increase in the lever load (arrow 
mark b) , a clutch transmitting torque is reduced (notation t) , 
and the^ clutch is disconnected by terminating the partial 
clutch engagement range (arrow mark c) . 
[0053] 

Thereafter, while the clutch transmitting torque stays 
to be null (notation u) , a clutch disconnecting operation is 
carried out (arrow mark d) . Next, when the clutch is connected, 
the lever load is reduced by a friction of the drive system 
(arrow mark e) , successively, a clutch connecting operation 
is carried out (notation f ) , and the clutch is connected 
(notation g) . Thereafter, when the clutch is brought into the 
partial clutch engagement range (arrow mark h), the clutch 
transmitting torque is increased (notation t) , and the clutch 
is connected finally (notation a) . 

[0054] 

In this way, in the case of the manual clutch, based on 
the operation of the rider, the clutch disconnecting operation 
and connecting operation are executed by including the play 
section and the partial clutch engagement range. 

[0055] 

On the other hand, Fig. 5 shows a disconnecting and 
connecting operation of a clutch by an actuator. The ordinate 
in Fig. 5 designates a clutch transmitting torque and the 
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abscissa designates an actuator stroke. 
[0056] 

Here, the partial clutch engagement range refers to a 
range between clutch in to stall. Clutch in refers to that 
the pressure plate is brought into contact with the friction 
plate and a drive force is started to be transmitted, on the 
other hand, stall refers to that the clutch transmitting torque 
exceeds an engine generated torque and the clutch is 
synchronizingly started to rotate . Further, full stall refers 
to that the clutch transmitting torque exceeds a maximum engine 
generated torque and the clutch is synchronizingly started to 
rotate. Further, during a time period of the partial clutch 
engagement, although a load applied on the pressure plate is 
changed, the pressure plate is not moved. 

[0057] 

As shown by Fig. 5, in accordance with a stroke of the 
actuator, there is brought about a change in connection of the 
clutch, partial clutch engagement range, disconnection of the* 
clutch, and the clutch transmitting torque is changed between 
clutch in and full stall. 

[0058] 

Here, under a state in which the clutch is not worn at 
normal temperature, in a relationship between the stroke of 
the clutch actuator and the clutch transmitting torque, the 
partial clutch engagement range is set to constitute a 
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characteristic line A. 
[0059] 

However, even when an inclination of the partial clutch 
engagement range is set as shown by the characteristic line 
A (bold line) in a state in which the clutch is not worn at 
normal temperature, when the clutch is thermally expanded by 
100 jam by a temperature rise, the characteristic line is changed 
as shown by a characteristic line B (two-dotted chain line), 
as a result, the partial clutch engagement range is shifted 
from the setting. Further, when the clutch is worn by, for 
example, 100 |im, the characteristic line is changed as shown 
by a characteristic line C (one-dotted chain line) and also 
in this case, the partial clutch engagement range is shifted 
from the setting. 

[0060] 

That is, when the clutch is thermally expanded, a clutch 
in position Al indicated by the bold line A becomes a full stall 
position B2 indicated by the two-dotted chain line B. Or, when 
the clutch is worn, a full stall position A2 indicated by the 
bold line A becomes a clutch in position CI indicated by the 
one-dotted chain line C. Then, there can be brought about a 
case in which how accurately the clutch is operated based on 
a previously set operating stroke of the actuator, the firm 
clutch operation cannot be carried out. 

[0061] 
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Although naturally, it may not be impossible to control 
the stroke of the actuator 24 by the control apparatus 50 by 
also including thermal expansion, wear or other factor, the 
control is not realistic. In order to break through the 
problem, the inventors of the application have designed the 
clutch such that an amount of a change in the clutch 
transmitting torque relative to operation of the actuator 
becomes rather insensitive. 

[0062] 

In order to make the amount of a change in the clutch 
transmitting torque insensitive, a rigidity of the clutch 20 
may be reduced. According to the embodiment, the rigidity is 
reduced by providing urging means to the clutch 20. In that 
case, the characteristic of the operation of disconnecting and 
connecting the clutch by the actuator is changed from Fig. 5 
to Fig. 6. Also in Fig. 6, similar to Fig. 5, the ordinate 
designates the clutch transmitting torque and the abscissa 
designates the actuator stroke. 

[0063] 

In this case, as shown by Fig. 6, in a state in which 
the clutch is not worn at normal temperature (for example, 25°C) , 
the relationship between the stroke of the clutch actuator 24 
and the clutch transmitting torque is set such that the partial 
clutch engagement range becomes a characteristic line A. An 
inclination of the characteristic line A in Fig. 6 is made to 
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be more gradual than that of the characteristic line A in Fig. 
5. Here, in Fig. 6, when the clutch is expanded, the 
characteristic line A is changed into a characteristic line 
B indicated by a two-dotted chain line, on the other hand, when 
the clutch is worn, the characteristic line A is changed into 
a characteristic line C indicated by a one-dotted chain line. 
[0064] 

In order to set the partial clutch engagement range shown 
in Fig. 6, that is, when the partial clutch 20 engagement range 
is set by providing urging means (for example, a spring for 
enlarging the partial clutch engagement region) , the following 
setting may be executed. 

[0065] 

First, under a setting condition shown in Fig. 6, when 
the clutch 20 is changed in temperature and the characteristic 
line A is changed to the characteristic line B, a first range 
HI between a stroke position Al of a low temperature side 
(characteristic line A) and a stroke position Bl of a high 
temperature side (characteristic line B) in a clutch in state, 
and a second range H2 between a stroke position A2 on the low 
temperature side (characteristic line A) and the stroke 
position B2 on the high temperature side (characteristic line 
B) in a full stall state are constituted to be separated from 
each other. In this case, the first range HI and the second 
range H2 are set to be separated from each other by a distance 
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LI. 

[0066] 

Further, when the clutch 20 is worn and the 
characteristic line A is changed to the characteristic line 
C, a third range H3 between the stroke position Al on a side 
before wearing the clutch (characteristic line A) and a stroke 
position CI on a side after wearing the clutch (characteristic 
line C) in the clutch in state, and a fourth range H4 between 
the stroke position A2 on a side before wearing the clutch 
(characteristic line A) and a stroke position C2 on a side after 
wearing the clutch (characteristic line C) in the full stroke 
state are constituted to be separated from each other. Here, 
the third range H3 and the fourth range H4 are set to be 
separated from each other by a distance L2 . 

[0067] 

According to the constitution of the embodiment, as shown 
by Fig. 6, the inclination of the characteristic line A in the 
partial clutch engagement range is made to be gradual to a 
predetermined angle by using urging means (for example, coil 
spring or the like) for enlarging the partial clutch engagement 
region. Therefore, even when the clutch is thermally expanded 
and the characteristic line A is changed to the characteristic 
line B as described above, since the first range HI and the 
second range H2 are separated from each other, only the stroke 
position of the clutch in state or the full stall state is more 
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or less shifted and different from the clutch shown in Fig. 
5, it can be restrained that the operation of the clutch 20 
is hampered. 
[0068] 

Incidentally, according to the clutch having the 
characteristic shown in Fig. 5, when the stroke position of 
the clutch in state is set, by thermally expanding the clutch, 
actually, the stroke position is brought into the full stall 
state and therefore, different from the clutch operation by 
a person, when the clutch is going to be operated by the actuator, 
there is a concern of hampering the operation. 

[0069] 

In addition thereto, even when a clutch disk of the clutch 
20 is worn and the characteristic line A is changed into the 
characteristic line C, since the third range H3 and the fourth 
range H4 are separated from each other, similar to the 
above-described, only the stroke position in the clutch in 
state or the full stall state is more or less shifted, different 
from the clutch shown in Fig. 5, it can be restrained that the 
operation of the clutch 20 is hampered. 

[0070] 

Although in this way, by widening the partial clutch 
engagement region by adding the urging means, the 
controllability of the clutch 20 is promoted, thereby, even 
when the clutch actuator 22 is used, the normal operation of 
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the clutch 20 can be ensured, widening the partial clutch 
engagement region amounts to prolonging a gear speed change 
time period. Smooth clutch operation and shift operation are 
hampered thereby. 
[0071] 

Hence, the inventors of the application have conceived 
to shorten the gear speed change time period by controlling 
to overlappingly operate both of the clutch actuator 22 and 
the shift actuator 32 to thereby achieve to reduce the 
conception to practice by executing the control . 

[0072] 

An explanation will be given of the control of operating 
the clutch actuator 22 and the shift actuator 32 overlappingly 
(or synchronizingly) in reference to Fig. 7 through Fig. 12. 
[0073] 

Fig. 7 illustrates diagrams for explaining a control 
method in shift up. Fig. 7 (a) shows a control of a clutch motor 
as the clutch actuator 22 by a potentiometer, and regions of 
clutch on (ON) , partial clutch engagement (partial clutch 
engagement), clutch off (OFF) are present. Fig. 7(b) shows 
a control of a shift motor as the shift actuator 32 by a 
potentiometer. Fig. 7(c) shows an ignition timing and Fig. 
7(d) shows a gear position by a potentiometer as reference. 
Fig. 7(e) is a graph corresponding a time axis and respective 
operations . 
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[0074] 

As shown by Fig. 7(e), when shift up is executed from 
a running mode, the operation returns to running mode by way 
of clutch on operation, partial clutch engagement operation, 
clutch off operation. Here, shift up is not executed by 
operating the shift actuator (shift motor) after the clutch 
is made OFF by the clutch actuator (clutch motor), but shift 
up operation by the shift actuator has already been executed 
by the shift actuator when the clutch is brought into the 
partial engagement region (partial clutch OFF state) by the 
clutch actuator. 

[0075] 

Such an overlapping operation (synchronizing operation) 
needs to be controlled by several tens milliseconds (for 
example, about 30 milliseconds) and cannot be realized by a 
clutch operation of a person (manual clutch operation) . 
Further, according to the example, the clutch is controlled 
not to be disengaged up to a strict complete OFF position and 
the clutch operating time period is shortened even thereby. 

[0076] 

By the overlapping operation (synchronizing operation) 
of the clutch actuator 22 and the shift actuator 32, even when 
the partial clutch engagement region of the clutch is enlarged 
by urging means, the gear change time period can be shortened, 
in reality, the gear speed change time period shorter than that 
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of the manual clutch operation is achieved. As described above, 
the controllability of the clutch is promoted by the partial 
clutch engagement enlarging region realizing means (urging 
means) and therefore, according to the constitution of the 
embodiment, the automatic transmission realizing to promote 
the controllability of the clutch and shorten the gear change 
speed time period' can be constructed. 
[0077] 

Fig. 8 illustrates diagrams for explaining a control 
method in shift down. In Fig. 8, the ignition timing (Fig. 
7(c)) is not shown. Also in shift down, the overlapping 
operation of the clutch actuator 22 and the shift actuator 32 
is carried out and the shift down operation is executed during 
the partial clutch OFF state. Further, also in the example 
shown in Fig. 8, the clutch operating time period is shortened 
by controlling the clutch not to be disengaged up to the strict 
complete OFF position. 

[0078] 

Next, an example of a control method in shift down shown 
in Fig. 8 will be described in details. Control (clutch OFF 
operation) of the clutch actuator (clutch motor) is started 
within tl from a shift change start determination tO . Although 
according to the embodiment, tl is set to 0 millisecond, tl 
may be set in accordance with an operation feeling, for example, 
may be set in a time period of 0 through 30 milliseconds. On 
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the other hand, a control (shift down) of the shift actuator 
(shift motor) is started within a predetermined time period 
(t2) from the shift change start determination tO. It is 
preferable to set the time period t2 to synchronize with a point 
of being brought into the partial clutch engagement region by 
operation of the clutch actuator. Although according to the 
embodiment, the synchronizing time period t2 is set to 30 
milliseconds, t2 can be set to, for example, 10 milliseconds 
through 60 milliseconds. 
[0079] 

When the potentiometer of the clutch motor indicates VI 
(for example, 2.35 V), the state is shifted from clutch OFF 
to partial clutch engagement state and end of shift up. is 
determined at a clutch rotational number difference of 120 rpm 
and by a clutch position equal to or smaller a predetermined 
valued, in other words, a value of the potentiometer of the 
clutch motor of V2 (for example, 1.65 V), or less. The value 
of the potentiometer V3 of the shift motor at this occasion 
is, for example, 1.00 V. Thereafter, the clutch ON operation 
is started, and the value of the potentiometer of the clutch 
motor is set to V4 (for example, 0.69 V) , and the value of the 
potentiometer of the shift motor is set to V5 (for example, 
2.50 V) . 

[0080] 

In addition thereto, as a reference of other example, 
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Fig. 10 shows a control from starting, particularly, combined 
with starting and speed change when a shift change (shift up) 
is executed in starting. Graphs (a) through (d) shown in Fig. 
10 are the same as graphs (a) through (d) of Fig. 7. 
[0081] 

According to the motorcycle 100 according to the 
embodiment of the invention, the speed can automatically be 
changed by the automatic transmission capable of executing 
shift change by the clutch actuator and the shift actuator, 
urging means for enlarging the partial clutch engagement 
region of the clutch is provided at the multiplate clutch, 
further, in shift change, both of the clutch actuator and the 
shift actuator can be controlled to operate overlappingly and 
therefore, promotion of the controllability of the clutch and 
shortening of the gear speed change time period can be realized. 
As a result, firm and smooth clutch operation and shift- 
operation can be achieved while providing the automatic 
transmission . 
[0082] 

Next, the riding type vehicle (motorcycle) of the 
embodiment will be explained further in details in reference 
to Fig. 11 through Fig. 15. 

[0083] 

Fig. 11 is a side view of the engine 16 mounted to the 
motorcycle of the embodiment. The clutch actuator 22 and the 
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shift actuator 32 are arranged at a surrounding of the engine 
16. 

[0084] 

Fig. 12 is a top view of the engine 16 shown in Fig. 11. 
Although notations of members other than the clutch actuator 
22 and the shift actuator 32 are indicated, the notations will 
be described along with an explanation of the other members. 

[0085] 

Fig. 13 is a sectional 'view of the clutch 20 and a ' 
periphery thereof, Fig. 14 is a view of the clutch actuator 
22 and a periphery thereof viewed from an axial direction of 
the clutch actuator 22. Fig. 15 is a view showing 
constitutions of the constitution of the clutch actuator 22 
and a clutch control apparatus (operating force transmitting 
mechanism) 53. 

[0086] 

The engine 16 shown in Fig. 11 and Fig. 12 is arranged 
with the clutch 20 on the drive side and is provided with the 
clutch control apparatus 53 for connecting and disconnecting 
the clutch 20. 

[0087] 

As shown by Fig. 13, the clutch 20 includes a clutch 
housing 57 connected to a crankshaft 56 of the engine 16 and 
rotated' in accordance with rotation of the crankshaft 56, and 
a clutch boss 58 rotatably arranged on an inner side of the 
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clutch housing 57. The clutch boss 58 is connected to a main 
shaft 59. 

[0088] 

The clutch housing 57 is arranged with a plurality of 
first clutch disks 60 in a shape of a circular ring slidable 
only in an axial direction, further, the clutch boss 58 is 
arranged with a plurality of second clutch disks 61 in a shape 
of a circular ring slidable only in the axial direction. The 
pluralities of first clutch disks 60 and second clutch disks 
61 are constituted to be arranged alternately to each other 
to overlap in the axial direction. 

[0089] 

Further, a pressure plate 62 for pressing the first 
clutch disk 60 and the second clutch disk 61 in a direction 
of bringing the first clutch disk 60 and the second clutch disk 
61 into press contact with each other is arranged movably in 
parallel with the axial direction, and the pressure plate 62 
is urged by a clutch spring 63 in the direction of bringing 
the disks into press contact with each other. 

[0090] 

By moving the pressure plate 62 in a left direction of 
Fig, 13 (arrow mark A direction) against an urge force of the 
clutch spring 63, the state of bringing the first clutch disk 
60 and the second clutch disk 61 into press contact with each 
other is released, and the clutch 20 is constituted to be 
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disengaged by respectively moving the disks relative to each 
other . 

[0091] 

The clutch 20 is disengaged by moving a clutch 
disengaging rod 66 of the clutch control apparatus 53 inserted 
into the main shaft 59 in a left direction of Fig. 13 (arrow 
mark A direction) . 

[0092] 

The clutch control apparatus 53 is constituted to control 
the clutch 20 from a first state of starting to transmit a drive 
force on a side of the engine 16 (hereinafter, referred to as 
"clutch in state") to a second state of starting to rotate the 
clutch 20 in synchronism with the side of the engine 16 
(hereinafter, referred to as "full stall state") by 
transmitting the operating force to the clutch 20 by way of 
an operating force transmitting mechanism 69 by making the 
clutch actuator 22 make a stroke by a predetermined amount. 

[0093] 

Based on the operation of the operating force 
transmitting mechanism 69, a relationship between the stroke 
and the clutch transmitting torque of the clutch actuator 22 
in a state in which the clutch is not worn at normal temperature 
is as shown by Fig. 6 mentioned above. That is, the partial 
clutch engagement range is set to be the characteristic line 
A by an urging means (spring coil 97 in Fig. 15) and the 
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inclination of the characteristic line A is set to be more 
gradual than that shown in Fig. 5. 
[0094] 

Specific constitutions of the clutch actuator 22 and the 
operating force transmitting mechanism 69 are as follows. 
[0095] 

The clutch actuator 22 and the operating force 
transmitting mechanism 69 are arranged at outside of the engine 
16, here, as shown by Fig. 11 and Fig. 12, on a rear side of 
a cylinder and an upper side of a crank case. Further, as shown 
by Fig. 12, the clutch actuator 22 is arranged along a vehicle 
width direction. 

[0096] 

Further, as shown by Fig. 15 and the like, according to 
the clutch actuator 22, a worm gear 68a is provided at a front 
end portion of a drive shaft to be driven to rotate, and a gear 
74 in a fan-like shape of the operating force transmitting 
mechanism 69 is brought in mesh with the worm gear 68a. The 
gear 74 is provided pivotably centering on a shaft 75 and a 
lever member 76 substantially in a V-like shape is arranged 
to pivot integrally with the gear 74. 

[0097] 

According to the lever member 76, one end portion 76a 
thereof is pivotably connected with a first connecting portion 
79 on a side of the clutch actuator 22 by way of a shaft 77, 
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and other end portion 76b is hung with one end portion 80a of 
a tension spring 80 as "second urging means''. Other end 
portion 80b of the tension spring 80 is caught by a locking 
portion 68b as shown by Fig. 15. By the tension spring 80, 
the lever 76 is urged to pivot in the counterclockwise direction 
in Fig. 15 (clutch disengaging direction) . Both sides of the 
lever 76 are provided with stoppers 78 to stop pivoting the 
lever member 76 at predetermined positions. 
[0098] 

Further, a second connecting portion 82 is arranged to 
be opposed to the first connecting portion 79 coaxially 
therewith. The first connecting portion 79 is screwed with 
a male screw portion 85a of a screw member 85 at a screw hole 
84a of a first connecting main body 84 and the male screw portion 
85a is screwed with a nut 86. Further, a front end portion 
85b of the screw member 85 is pivotably connected with one end 
portion 76a of the lever member 76 by way of the shaft 77. 

[0099] 

Further, similar to the first connecting portion 79, the 
second connecting portion 82 is screwed with a male screw 
portion 90a of a screw member 90 at a screw hole 89a of a second 
connecting portion main body 89, and a nut 91 is screwed to 
the male screw portion 90a. Further, a front end portion 90b 
of the screw member 90 is pivotably connected with one end 
portion 93a of a drive lever 93 by way of a shaft 94. 
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[0100] 

Further, a connecting pin 96 is inserted into through 
holes 84b, 89b of the two connecting portion main bodies 84, 
89 and the two connecting portion main bodies 84, 89 are 
provided movably in separating and approaching directions and 
the coil spring 97 as "first urging means" for urging the two 
connecting portion main bodies 84, 89 in the separating 
direction is arranged between the two connecting portion main 
bodies 84, 89. 

[0101] 

Further, the drive lever 93 is provided pivotably 
centering on a drive shaft 93b provided at other end portion 
thereof, a plane portion 93c is formed at the drive shaft 93b, 
and one end portion 66a of the clutch disengaging rod 66 is 
brought into contact with the plane portion 93c. Thereby, when 
the drive shaft 93b is pivoted by pivoting the drive lever 93, 
the clutch 20 is constituted to be disengaged by pressing the 
clutch disconnecting rod 66 to the plane portion 93c of the 
drive shaft 93b. 

[0102] 

Next, the operation will be explained also in reference 
to Fig. 16 through Fig. 18. 
[0103] 

In order to disengage the clutch 20 from the full stall 
state of connecting the clutch 20, the clutch actuator 22 is 
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operated by operating the UP switch 52a and the DOWN switch 
52b provided at the handle 13 to rotate the worm gear 68a shown 
in Fig. 15. 

[0104] 

Then, the gear 74 and the lever member 76 are pivoted 
by a predetermined amount in the counterclockwise direction 
centering on the shaft 77, and the first connecting portion 
79 approaches the side of the second connecting portion 82 while 
pushing to contract the coil spring 97. 

[0105] 

Thereby, by an urge force of the coil spring 97, the side 
of the second connecting portion 82 is pushed, the drive lever 
93 is pivoted centering on the drive shaft 93b, and the clutch 
disengaging rod 66 is moved in a right direction of Fig. 6 by 
the plane portion 93c of the drive shaft 93b. 
[0106] 

By the movement, the pressure plate 62 is moved in a left 
direction of Fgi.13 (arrow mark A direction) against the urge 
force of the clutch spring 63 and a force of bringing the 
respective first, second clutch disks 60, 61 into contact with 
each other is going to be reduced. Thereby, the partial clutch 
engagement state is brought about. 

[0107] 

When the clutch actuator 22 is further driven, as shown 
by Fig. 16, the first connecting portion 79 is brought into 
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contact with the second connecting portion 82, and when the 
clutch actuator 22 is further driven from the state, as shown 
by Fig. 17 and Fig. 18, the drive lever 93 is pivoted and the 
clutch 20 is disengaged. 
[0108] 

At this occasion, the inclination of the characteristic 
line A in the partial clutch engagement range is made to be 
gradual up to a predetermined angle as shown by Fig. 6 by using 
the coil spring 97 or the like and therefore, even when the 
characteristic line A is changed as in the characteristic line 
B by thermally expanding the clutch, by making the first range 
HI and the second range H2 separate from each other, only the 
stroke portion in the clutch in state or the full stall state 
is more or less shifted and operation of the clutch 20 is not 
hampered . 

[0109] 

Further, even when the first, second clutch disks 60, 
61 of the clutch 20 are worn and the characteristic line A is 
changed as in the characteristic line C, since the third range 
H3 and the fourth range H4 are separated from each other, 
similar to the above-described, only the stroke position in 
the clutch in state or the full stall state is more or less 
shifted, as a. result, the operation of the clutch 20 is not 
hampered . 

[0110] 
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Further, according to the constitution of the embodiment, 
the clutch actuator* 22 and the operating force transmitting 
mechanism 69 are arranged at outside of the engine 16. 
Therefore, adjustment, maintenance or the like of the clutch 
actuator 22 and the operating force transmitting mechanism 69 
can easily be carried out. Particularly, since the multiple 
plate clutch 20 is overlapped with a number of plates (first, 
second clutch disks 60, 61), an integration error is amplified 
and therefore, it is extremely effective that the adjustment 
can easily be carried out. 
[0111] 

Further, although according to the embodiment, the 
clutch actuator 22 is arranged at outside of the engine 16, 
the clutch actuator 22 may be arranged to be integrated to 
inside of the engine 16 in view of achieving space saving 
formation. Different from a vehicle of a passenger four wheel 
vehicle or the like, a space for arranging the clutch actuator 
22 is extremely small in the motorcycle and therefore, an 
advantage of capable of achieving space saving formation is 
considerable . 

[0112] 

Further, the operating force transmitting mechanism 69 
is constituted by providing the first connecting portion 79 
provided on the side of the clutch actuator 22 and the second 
connecting portion 82 provided on the side of the clutch 20 
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movably in the separating and approaching directions and 
providing the coil spring 97 for urging the two first, second 
connecting portions 79, 82 in the separating direction and 
therefore, a comparatively simple constitution can be 
constructed and a constitution which is mechanical and is 
operated less erroneously can be constructed. 
[0113] 

Further, the clutch 20 can firmly be disconnected since 
the clutch 20 is constituted to be disconnected by making the 
first, the second connecting portions 79, 82 proximate to each 
other to be brought into contact with each other. Further, 
by urging the first connecting portion 79 in the clutch 
disengaging direction by using the tension spring 80, the drive 
force of the clutch actuator 22 can be assisted, and the clutch 
actuator 22 can be downsized. 

[0114] 

Further, by using the coil spring 97 as the "first urging 
means", the coil spring 97 can easily be arranged between the 
first connecting portion 79 and the second connecting portion 
82 and also an outer shape of the operating force transmitting 
mechanism 69 can be made to be contact. 
(Embodiment 2) 

[0115] 

Next, a constitution according to Embodiment 2 of the 
invention will be explained in reference to Fig. 19 through 
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Fig. 22. 

[0116] 

Fig. 19 is a side view showing a constitution of the 
clutch actuator 22 according to Embodiment 2, Fig. 20 is a 
sectional view showing the clutch actuator 22 and a peripheral 
constitution thereof. Fig. 21 shows a state of driving the 
clutch in a disengaging direction from a state shown in Fig. 
20, Fig. 22 shows a state of further driving the clutch in the 
disengaging direction from the state shown in Fig. 21. 

[0117] 

Embodiment 2 of the invention is a modified example of 
Embodiment 1, and differs from Embodiment 1 in constitutions 
of the gear 74 and the lever member 76 of the operating force 
transmitting mechanism 69 and a constitution of the drive lever 
93. 

[0118] 

In place of the gear 74 and the lever member 76 according 
to Embodiment 1, according to Embodiment 2, a pinion gear 101 
is provided, and is brought in mesh with the worm gear 68a of 
the clutch actuator 22 similar to that of Embodiment 1. 

[0119] 

The pinion gear 101 is provided with the shaft 77 at a 
position eccentric to a center of rotation, and the front end 
portion 85b of the screw member 85 of the first connecting 
portion 79 is pivotably connected to the shaft 77. Further, 



in the pinion gear 101, a locking pin 102 is provided to be 
projected at a position contiguous to the shaft 77, and the 
one end portion 80a of the tension spring 80 similar to that 
of Embodiment 1 is caught by the locking pin 102. 
[0120] 

Thereby, as shown by Fig. 20 through Fig. 22, the first 
connecting portion 79 is constituted to displace similar to 
that of Embodiment 1 by rotating the shaft 77 centering on the 
center of rotation when the pinion gear 101 is rotated. 
Further, by the tension spring 80, the pinion gear 101 is urged 
in a direction of disconnecting the clutch 20. 

[0121] 

Further, in place of the drive lever 93 substantially 
in a linear shape of Embodiment 1, according to Embodiment 2, 
a drive lever 103 substantially in an L-like shape is provided. 
The drive lever 103 is connected with the second connecting 
portion 82 similar to that of Embodiment 1 at one end portion 
103a thereof by way of the shaft 94, provided with a drive shaft 
103b at a portion thereof folded to bend in the L-like shape 
and is constituted to pivot centering on the drive shaft 103b. 
The drive shaft 103b is formed with a plane portion 103c similar 
to that of Embodiment 1, and is constituted such that the clutch 
disengaging rod 66 is pressed by the plane portion 103c. 

[0122] 

Further, other end portion 103d of the drive lever 103 



45 



is connected with a wire 104 extended from a clutch lever 105 
provided at the handle 13 shown in Fig. 1, and the clutch 20 
is constituted to be disengaged manually by pivoting the drive 
lever 103 by pulling the wire 104. 
[0123] 

According thereto, by driving the clutch actuator 22, 
the pinion gear 101 is pivoted by way of the worm gear 68a, 
and the first connecting portion 79 is displaced. Thereby, 
similar to Embodiment 1, by pivoting the drive lever 103 by 
pressing the second connecting portion 82, the clutch 
disengaging rod 66 is pushed to slide by way of the drive shaft 
103b to disengage the clutch 20. 
[0124] 

Further, according to Embodiment 2, not only the clutch 
20 can be disengaged by the clutch actuator 22 as described 
above, but also the clutch 20 can manually be disengaged by 
operating the clutch lever 105. That is, since the first 
connecting portion 79 and the second connecting portion 82 of 
the operating force transmitting mechanism 69 are arranged to 
be separate from each other and approach each other, even when 
the clutch actuator 22 is not operated and the position of the 
first connecting portion 79 is not displaced, the second 
connecting portion 82 can be displaced. Therefore, by pulling 
the wire 104 by grabbing the clutch lever 105, the drive lever 
103 connected with the second connecting portion 82 by way of 
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the wire 104 can be pivoted regardless of driving the clutch 
actuator 22. 
[0125] 

Therefore, the clutch 20 is disengaged by pivoting the 
drive shaft 103b by pivoting the drive lever 103 and therefore, 
also manual operation can be used and a way of use can be 
improved . 

[0126] 

With regard to other constitution and operation, those 
of portions similar to those of Embodiment 1 will be omitted 
for simplifying the explanation. Further, although in the 
above-described embodiments, the multiplate type friction 
clutch has been used as a clutch, the invention is not limited 
thereto but the clutch may be of a dry type, a wet type so far 
as the clutch is a clutch a transmitting state of which is 
changed by a load. 

[0127] 

Further, the clutch actuator 22 of an electric type or 
a hydraulic type can be used. Further, the sensor for 
detecting a position of operating the clutch actuator 22, the 
sensor is not limited to the above-described potentiometer 
sensor but a rotary encoder may be used for detecting a 
rotational position, or a stroke sensor may be used for 
detecting a linear position. In addition thereto, as the 
"first urging means", in place of the coil spring 97, other 
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spring, an elastic member of rubber, resin or the like can also 
be used. 
(Embodiment 3) 
[0128] 

•Next, a constitution with regard to Embodiment 3 of the 
invention will be explained in reference to Fig. 23 through 
Fig. 25. Also in the constitution of embodiment 3, a 
description will be given of a method capable of enlarging a 
partial clutch engagement region by providing urging means 
(partial clutch engagement region enlarging means) at the 
clutch. 

[0129] 

Fig. 23(a) is side sectional view of the clutch 20 in 
the connected state according to Embodiment 3, Fig. 23(b) is 
a partially enlarged view thereof. Fig. 24(a) is a side 
sectional view of the clutch 20 in the disconnected state 
according to Embodiment 3, Fig. 24(b) is a partially enlarged 
view thereof . Fig. 25(a) is a side sectional view of the clutch 
20 in the partial clutch engagement state according to 
Embodiment 3, and Fig. 25(b) is a partially enlarged view 
thereof. 

[0130] 

As shown by Fig. 23, the clutch 20 includes an inner 
support member 214 supported by the power transmitting shaft 
17 to be able to rotate along with the power transmitting shaft 
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17 around an axis center 213 of the power transmitting shaft 
17 (refer also to Fig. 2), and an outer support member 215 
disposed on the axis center 213, outwardly fitted to the inner 
support member 214 and supported by the power transmitting 
shaft 17 to be able to rotate around the axis center 213. 
Whereas the inner support member 214 is cooperatively 
connected to the power transmitting shaft 17, the transmission 
30 (refer to Fig. 2) is cooperatively connected to the outer 
support member 215. 
[0131] 

Further, the clutch 20 includes a plurality of first 
clutch disks 216 in a shape of a circular ring disposed on the 
axis center 213, outwardly fitted to be engaged with the inner 
support member 214 slidably only in an axial direction, and 
a plurality of second clutch disks 217 in a shape of circular 
ring disposed on the axis center 213 and inwardly fitted to 
be engaged with the outer support member 215 slidably only in 
the axial direction. Further, the first clutch disks 216 and 
the second clutch disks 217 are arranged alternately in the 
axial direction of the axis center 213 and opposed to each other 
in the axial direction. 

[0132] 

According to the embodiment, the respective clutch disks 
216, 217 are arranged on the same axis center 213, rotated 
respectively along with the inner support member 214 and the 
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outer support member 215 around the axis center 213 to be able 
to rotate relative to each other, further, made to be able to 
be brought into face contact with each other and made to 
separate from and approach each other in the axial direction 
by being respectively slid relative to the inner support member 
214 and the outer support member 215. 
[0133] 

Further, the respective first clutch disks 216 are 
cooperatively connected to the power transmitting shaft 17 by 
way of the inner support member 214 and the respective clutch 
disks 217 are cooperatively connected to the transmission 30 
by way of the outer support member 215. 

[0134] 

Further, the clutch 20 includes a stopper 220 for 
hampering the two clutch disks 216, 217 brought into contact 
with each other from moving in one direction A of the axial 
direction to or beyond a predetermined position B, and a clutch 
spring 222 for exerting an urge force C to the two clutch disks 
216, 217 by way of the pressure plate 21 in the one direction 
A such that the two clutch disks 216, 217 hampered by the stopper 
220 are brought into contact with each other. 

[0135] 

The stopper 220 is formed at the inner support member 
214, arranged on the axis center 213 by constituting a shape 
of a circular ring and is made to be able to be brought into 
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face contact with a face of the first clutch disk 216 opposed 
to the stopper 220 in the axial direction. Further, the 
pressure plate 221 is constituted by a shape of a circular ring 
and arranged on the axis center 213, and includes a pressing 
face 211a in a shape of a circular ring opposed to the other 
first clutch disk 216 in the axial direction and made to be 
brought into face contact . therewith . An outer side (one 
portion) in a diameter direction of the pressing face 221a and 
the stopper. 220 are opposed to each other in the axial 
direction . 

[0136] 

As shown by Fig. 23, the two clutch disks 216, 217 are 
exerted with the urge force C by the clutch spring 222 by way 
of the pressure plate 221 and is hampered from moving in the 
one direction A to and beyond the predetermined position B by 
the stopper 220. Therefore, thereby, the two clutch disk 216, 
217 are brought into a state of being in contact with each other, 
that is, the clutch 20 is brought into the connected state. 

[0137] 

Further, the clutch 20 includes urging force releasing 
means 223 capable of releasing the urge force C of the clutch 
spring 222 exerted to the two clutch disks 216, 217 by inputting 
an operating force from outside. The urging force releasing 
means 223 includes a shaft member 226 arranged on the axis 
center 213 and made to be rotated relative to the pressure plate 
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221 around the axis center 213 and the shaft member 226 can 
be inputted with the operating force. 
[0138] 

Further, the clutch 20 includes the actuator 22 for 
exerting an operating force to the shaft member 226 of the 
urging force releasing means 223. The actuator 22 includes 
the hydraulic cylinder 22 (refer to Fig. 2) and a rack gear 
set 230 for transmitting operation of the cylinder 22 to the 
shaft member 226. 

[0139] 

As shown by Fig. 24, when the cylinder 22 is operated, 
the cylinder 22 moves the shaft member 226 of the urging force 
releasing means 223 in other direction D opposed to the one 
direction A in the axial direction by way of the rack gear set 
230 while the shaft member 226 of a transmitting torque 
restricting spring (urging means) 232 is being opposed to the 
urge force C of the clutch spring 222. Then, by the movement, 
the urge force C of the clutch spring 222 exerted to the two 
clutch disks 216, 217 is released to bring about a state in 
which the two clutch disks 216, 217 are separated from each 
other. That is, the clutch 20 is brought into the disconnected 
state . 

[0140] 

In Fig. 23, the clutch 20 includes the transmitting 
torque restricting spring 232 which is a belleville spring for 
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urging the two clutch disks 216, 217 in the other direction 
D to be brought into contact with each other. The transmitting 
torque restricting spring 232- is arranged on the axis center 
213 by constituting a shape of a circular ring, inwardly fitted 
to the stopper 220, and the stopper 220 and the transmitting 
torque restricting spring 232 are arranged in parallel with 
each other in a diameter direction. Further, an inner side 
(other portion) in the diameter direction of the pressing face 
221a of the pressure plate 221 and the transmitting torque 
restricting spring 232 are opposed to each other in the axial 
direction . 

[0141] 

According to the constitution of the embodiment, when 
there is brought about a free state in which the operating force 
is not inputted to the urging force releasing means 223, the 
two clutch disks 216, 217 are brought into contact with each 
other by the urge force C of the clutch spring 222 to bring 
the clutch 20 into the connected state (Fig. 23) . In this case, 
the drive force of the internal combustion engine 16 shown in 
Fig. 2 is transmitted to the wheel 12 by way of the clutch 20 
and the transmission 30 and the riding type vehicle 100 is made 
to be able to run in a speed change state of the transmission 
30 at that occasion. 

[0142] 

Next, when the operating portion 52 (52a, 52b) is 
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operated to bring the transmission 30 into a desired speed 
change state, by the control apparatus 50 inputted with a signal, 
first, the actuator (clutch actuator) 22 is operated. 
Successively, the operating force is exerted to the urging 
force releasing means 223 by the actuator 22 and the urging 
force releasing means 223 releases the urge force C of the 
clutch spring 222. Thereby, the clutch 20 is brought into the 
disconnected state (Fig. 24). 
[0143] 

When the clutch 20 is brought into the disconnected state 
in this way, transmission of the drive force from the power 
transmitting shaft 17 to the transmission 30 is disconnected, 
and in the disconnected state, a speed change operation is made 
to be able to be operated to the transmission 30. Hence, the 
actuator (shift actuator) 32 is operated by the control 
apparatus 50 and the speed change clutch 37 of the transmission 
30 is operated to be disconnected and connected, thereby, a 
desired speed change state is achieved. 

[0144] 

After the speed change operation operated to the 
transmission 30, the actuator 22 is operated by the control 
apparatus 50 and the operating force exerted to the urging force 
releasing means 223 is released. Then, by the urge force C 
of the clutch spring 222, the clutch disks 216, 217 are brought 
into contact with each other again . Therefore, the riding type 
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vehicle 100 can be continued to run in the desired speed change 
state of the transmission 30. 
[0145] 

As described above, when the clutch 20 is brought into 
the connected state (Fig. 23) from the disconnected state (Fig. 
24) , the operating force exerted to the urging force releasing 
means 223 is gradually reduced by operating the actuator 22. 
Then, contrary thereto, the urge force C exerted to the two 
clutch disks 216, 217 by the clutch spring 222 is gradually 
increased, the two clutch disks 216, 217 are moved in the one 
direction A and are going to be moved up to the predetermined 
position B. 

[0146] 

However, as shown by Fig. 25, the two clutch disks 216, 
217 are brought into press contact with the transmitting torque 
restricting spring 232 before reaching the predetermined 
position B and started to be exerted with a reaction force E 
from the transmitting torque restricting spring 232. 

[0147] 

Therefore, a force of bringing the two clutch disks 216, 

217 into contact with each other is started to be gradually 

increased before the two clutch disks 216, 217 reach the 
i 

predetermined position B, by that amount, a contact force can 
gradually be increased sequentially smoothly and the partial 
clutch engagement state can easily be brought about 
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pertinently. That is, the transmission torque restricting 
spring (for example, belleville spring) 232 is provided with 
a function of bringing about the partial clutch engagement 
state pertinently . 
[0148] 

Therefore, since the partial clutch engagement state can 
easily be brought about pertinently by the multiplate clutch 
20, the clutch can smoothly be brought into the connected state 
from the disconnected state also by the actuator 22 and the 
riding type vehicle 100 can smoothly be driven to run in the 
speed change operation operated to the transmission 30. 

[0149] 

Further, the pressure plate 221 for pressing the two 
clutch disks 216, 217 by the urge force C of the clutch spring 
222 is provided, the stopper 220 is made to be opposed to the 
portion of the pressing face 221a of the pressure plate 221 
for pressing the two clutch disks 216, 217 in the axial 
direction, the transmitting torque restricting spring 232 is 
made to be opposed to the other portion of the pressing face 
221a in the axial direction, and in the free state of the urge 
force releasing means 223, a value for a reaction force F of 
the stopper 220 exerted to the two clutch disks 216, 217 and 
a value of the reaction force E of the transmitting torque 
restricting spring 232 are made to be substantially equal to 
each other. 
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[0150] 

Therefore/ stresses of respective portions of the two 
clutch disks 216, 217 produced by the urge force C exerted to 
the two clutch disks 216, 217 and the two reaction forces E, 
F opposed to the urge force C are made to be substantially 
uniform, a partial contact is prevented from being brought 
about between the two clutch disks 216, 217 and a smooth contact 
is achieved. 

[0151] 

Therefore, since the partial clutch engagement state can 
easily be brought about pertinently by the multiplate clutch 
20, the clutch 20 can further smoothly be brought into the 
connected state from the disconnected state also by the 
actuator 22 and the riding type vehicle 100 can smoothly be 
driven to run in the speed change operation operated to the 
transmission 30. 

[0152] 

Further, according to the clutch 20, since the clutch 
20 can smoothly be brought into the connected state from the 
disconnected state, the riding type vehicle 100 can also be 
started smoothly. 

[0153] 

According to the constitution of the embodiment, there 
are provided the actuator 22 for exerting the operating force 
to the urge force releasing means 223 and the transmitting 
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torque restricting spring 232 for urging to bring the two clutch 
disks 216, 217 into contact with each other in the other 
direction D in the axial direction. Therefore, in a case of 
bringing the clutch 20 into the connected state from the 
disconnected state, when the operating force exerted to the 
urging force releasing means 223 is gradually reduced by 
operating the actuator 22, contrary thereto, the urge force 
exerted to the two clutch disks 216, 217 by the clutch spring 
222 is gradually increased and the two clutch disks 216, 217 
are moved in the one direction A to be moved to the predetermined 
position. 

[0154] 

However, the two clutch disks are brought into press 
contact with the transmitting torque restricting spring before 
reaching the predetermined position and is started to be 
exerted with the reaction force E from the transmitting torque 
restricting spring . 

[0155] 

Therefore, before the two clutch disks 216, 217 reach 
the predetermined position, the force of bringing the two 
clutch disks 216, 217 into contact with each other is started 
to be increased gradually, by that amount, the contact force 
can gradually be increased sequentially smoothly and the 
partial clutch engagement state can easily be brought about 
pertinently . 

58 



[0156] 

Therefore, since the partial clutch engagement state can 
easily be brought about pertinently by the multiplate clutch 
20, the clutch 20 can smoothly be brought into the connected 
state also by the actuator 22. 

[0157] 

Further, the pressure plate 221 for pressing the two 
clutch disks 216, 217 by the urge force of the clutch spring 
222 is provided, the stopper 220 is made to be opposed to the 
one portion of the pressing face 221a of the pressure plate 
221 pressed to the two clutch disks 216, 217 in the axial 
direction, the transmitting torque restricting spring 232 is 
made to be opposed to the other portion of the pressing face 
221a in the axial direction, and in the free state of the urge 
force releasing means 223, the value of the reaction force F 
of the stopper 220 exerted to the two clutch disks 216, 217 
and the value of the reaction force E of the transmitting torque 
restricting spring 232 are made to be substantially equal to 
each other. 

[0158] 

Therefore, the stresses of the respective portions of 
the two clutch disks 216, 217 produced by the urge force exerted 
to the two clutch disks 216, 217 and the two reaction forces 
opposed to the urge force are made to be substantially uniform, 
the partial contact is prevented from being brought about 
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between the two clutch disks 216, 217 and the smooth contact 
is achieved. 
[0159] 

Therefore, since the partial clutch engagement state can 
easily be brought about pertinently by the multiplate clutch 
20, the clutch 20 can further smoothly be brought into the 
connected state from the disconnected state also by the 
actuator 22. 

[0160] 

Further, although the motorcycle 100 shown in Fig. 1 is 
of the onroad type, the invention is not limited thereto but 
is applicable also to a motorcycle of an offroad type as 
described above. Further, "automatic two wheel vehicle" in 
the specification of the application signifies the motorcycle, 
including a bicycle attached with a prime mover (motor bike) , 
a scooter> specifically referring to a vehicle turnable by 
inclining a vehicle body. Therefore, even when at least one 
of a front wheel and a rear wheel is constituted by two or more 
of wheels, a three wheel vehicle or a four wheel vehicle (or 
more wheels vehicle) is constituted by counting a number of 
tires, these can be included in the "automatic two wheel 
vehicle". Further, the invention is not limited to the 
motorcycle but is applicable to other vehicle capable of 
utilizing the effect of the invention, for example, the 
invention is applicable to a so-to-speak riding type vehicle 
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including a four wheel buggy (ATV: All Terrain Vehicle) 2000, 
or a snow mobile other than the motorcycle. 
[0161] 

Although the invention has been explained by the 
preferable embodiments as described above, such a description 
is not a limited item but naturally, the invention can be 
modified or changed variously. 

Industrial Applicability 
[0162] 

According to the invention, a riding type vehicle 
including an automatic transmission capable of realizing to 
promote a controllability of a clutch and shorten a gear speed 
change time period can be provided. 

Brief Description of the Drawings 
[0163] 

[Fig. 1] Fig. 1 is a side view showing a constitution 
of a riding type vehicle (motorcycle) 100 according to 
Embodiment 1 of the invention. 

[Fig. 2] Fig. 2 is a block diagram showing a constituent 
element of the motorcycle 100 according to Embodiment 1 of the 
invention . 

[Fig. 3] Fig. 3 is a block diagram showing a constitution 
of a control apparatus (ECU) 50. 
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[Fig. 4] Fig. 4 is a graph for explaining operation of 
disconnecting and connecting a clutch in a case of a manual 
clutch. 

[Fig. 5] Fig. 5 is a graph for explaining operation of 
disconnecting and connecting a clutch by an actuator. 

[Fig. 6] Fig. 6 is a graph for explaining operation of 
disconnecting and connecting a clutch by an actuator when 
urging means is provided to the clutch to reduce a rigidity 
thereof . 

[Fig. 7] Fig. 7 is a graph for explaining a control 
method in shift up in an embodiment of the invention. 

[Fig. 8] Fig. 8 is a graph for explaining a control 
method in shift down in the embodiment of the invention. 

[Fig. 9] Fig. 9 is a graph for explaining a control 
method in shift down in the embodiment of the invention. 

[Fig. 10] ( Fig. 10 is a graph for explaining a control 
method from starting according to the embodiment of the 
invention . 

[Fig. 11] Fig. 11 is a side view of an engine 16 mounted 
to the motorcycle 100 according to the embodiment of the 
invention . 

[Fig. 12] Fig. 12 is a top view of the engine 16. 
[Fig. 13] Fig. 13 is a sectional view of a clutch 20 
and a periphery thereof. 

[Fig. 14] Fig. 14 is a view of a clutch actuator 22 and 
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a periphery thereof viewed from an axial direction of the clutch 
actuator 22. 

[Fig. 15] Fig. 15 is a view showing constitutions of 
the clutch actuator 22 and a clutch control apparatus 53. 

[Fig. 16] Fig. 16 is a view showing a state of driving 
the clutch from a state shown in Fig. 15 in a direction of 
disengaging a clutch. 

[Fig. 17] Fig. 17 is a view showing a state of driving 
the clutch in the disengaging direction from the state shown 
in Fig. 16. 

[Fig. 18] Fig. 18 is a view showing a state of driving 
the clutch in the disengaging direction from the state shown 
in Fig. 17. 

[Fig. 19] Fig. 19 is a side view showing a constitution 
of the clutch actuator 22 according to Embodiment 2 of the 
invention . 

[Fig. 20] Fig. 20 is a sectional view showing the clutch 
actuator 22 and a peripheral constitution thereof. 

[Fig. 21] Fig. 21 is a view showing a state of driving 
the clutch in a disengaging direction from the state shown in 
Fig. 20. 

[Fig. 22] Fig. 22 is a view showing a state of driving 
the clutch in the disengaging direction from the state shown 
in Fig. 21. 

[Fig. 23] (a) and (b) are a side sectional view and a 
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partially enlarged view thereof of the clutch 20 in a connected 
state according to Embodiment 3 of the invention. 

[Fig. 24] (a) and (b) are a side sectional view and a 
partially enlarged view thereof of the clutch 20 in a 
disconnected state according to Embodiment 3 of the invention. 

[Fig. 25] (a) and (b) are a side sectional view and a 
partially enlarged view thereof of the clutch 20 in a partial 
clutch engagement state according to Embodiment 3 of the 
invention . 

Description of Reference Numerals and Signs 
[0164] 

10 transmission 

11 front wheel 

12 rear wheel 

13 handle 

14 fuel tank 

15 seat 

16 engine 

17 power transmitting shaft 

18 power transmitting means 

19 front fork 

20 multiplate clutch (clutch) 

21 pressure plate 

22 clutch actuator 
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24 


clutch actuator 


24 


cylinder (hydraulic cylinder) 


30 


transmission 


32 


shift actuator 


34 


housing 


35 


input side member 


36 


output side member 


37 


speed changing clutch 


50 


control apparatus (electronic control portion, ECU) 


52 


operating portion 


52a 


UP switch 


52b 


DOWN switch 


53 


clutch control apparatus 


56 


crankshaft 


57 


clutch housing 


58 


clutch boss 


59 


main shaft 


60 


first clutch disk 


61 


second clutch disk 


62 


pressure plate 


66 


clutch disengaging rod 


66a 


one end portion 


68a 


worm gear 


68b 


locking portion 


69 


operating force transmitting mechanism 
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gear 
shaft 

lever member 

shaft 

stopper 

connecting portion 
connecting portion 
connecting portion main body 
screw member 
nut 

connecting portion main body 

screw member 

nut 

drive lever 
shaft 

connecting pin 

coil spring (urging means) 

motorcycle (riding type vehicle) 

pinion gear 

locking pin 

drive lever 

wire 

clutch lever 
rider 

engine rotational number sensor 
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112 


vehicle speed sensor 


113 


clutch actuator position sensor 


114 


shift actuator position sensor 


115 


gear position sensor 


119 


gear position display portion 


120 


engine ignition portion 


121 


fuel injection apparatus 


213 


axis center 


214 


inner support member 


215 


outer support member 


216 


first clutch disk 


217 


second clutch disk 


220 


stopper 


221 


pressure plate 


221a 


pressing face 


223 


urging force releasing means 


226 


shaft member 


230 


rack gear set 
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